INTRODUCTION
Understanding community response to noise environments such as those around airports, near highways, or near railroads remains an open question. Based on the seminal work by Schultz1 and others, researchers have sought to develop "dose-response" relationships by fitting curves through aggregated data that report some measure of community response versus some measure of the noise environment. Figure 1 shows the Schultz developed data and the curve that he fit to those data. Schultz used "highly annoyed" (HA) as his measure of community response and day-night average sound level (DNL) as his measure of the noise environment. One should note the significant scatter to the data. While the confidence intervals to the curve fit to the data may be tolerably small, the 90 percent prediction intervals are clearly quite large. Figure 2 shows a more recent compilation by Fidell 2 , and one should note that with more data and more studies, the scatter increases. Figure 2 includes the dose-response relation espoused by FICON 3 and especially the FAA, and the actual averages to the airport data in 5-dB intervals as calculated by Fidell. The data at 60 and 65 DNL in Figure 2 clearly show that assumptions about the curve fit to the data can bias the results. A second bias is the assumption that at a given DNL there is no difference between community response to airports vis-à-vis road traffic or railroads. It is obvious in Figure 2 that the airport data (red diamonds) on average lie above the road traffic data (blue squares) that on average lie above the railroad data (green triangles). In fact, except at very low noise levels, the second order polynomials fit to the railroad (red line) and airport data (green line) show that the railroad averages are always 10 to 20 percentage points lower than the corresponding airport data. The road traffic averages fit with the railroad data at low levels and with the airport data at high levels with a gradual transition in between. function) and the assumption that the annoyance goes to zero at a DNL of 40 dB. He would have gotten a different curve if he assumed a different shape and/or that the annoyance only went to zero at 20 dB or at 0 dB. FICON assumes a transition function, a monotonic function that asymptotically goes to 0 percent HA at low levels of DNL and to 100 percent HA at high levels of DNL. So in this case there are three assumptions, the shape of the curve, the assumption that the percent HA function goes asymptotically to zero, and the assumption that the percent HA function goes asymptotically to 100 percent. These assumptions drive the value of the function at intermediate DNLs. Figure 3 shows such a function fit to the Fidell data and Table 1 compares this fit to the FICON fit. Considering that this set of Fidell data is larger than the FICON set, the close comparison of the two fits in Table 1 shows that this is the fitting process being used by FICON. If anything, the FICON values are more extreme because they are, except for one, always a little smaller than the Figure 3 values. Table 1 also gives the values of the Fidell airport averages and the differences between the FICON values and the Fidell airport averages. In effect, the FICON function fits the data well at DNL 40 and below, and they fit well to their assumptions at DNLs in excess of 90 dB. But the result is that their function does not fit the data well in the middle region (i.e., 55 to 70 DNL). Rather, the FICON function underestimates the true average of the data by more than fourfold at 60 DNL, which is convenient if one wishes to minimize the appearance of annoyance in EIS documents and the like. Clearly the biases to the FICON fit are large in the critical DNL region where people live and complain about aircraft noise. The great amount of "red ink" in Figure 3 again underscores the biases inherent in the assumptions used by FICON. Finally, to further underscore the biases, Figure 4 plots the differences between the Fidell airport averages and the FICON values. 
CONCLUSIONS
Assumptions can be used to shift the position of a function fit to attitudinal survey data by many decibels or many percent while maintaining the mantra of a "best statistical fit." In the case of FICON, two types of assumptions create the great disparity between the FICON predictions and the true averages. First, the requirement that the function asymptotically approach zero and 100 percent is so powerful that it really drives the curve askew in the DNL 50 to 70 region. Second, the assumption that there are no significant differences between the attitudinal survey results for airports vis-à-vis road traffic or railroads is unsustainable based on the data.
It is recommended that the FICON curve not be used to assess airport noise. Rather, the Fidell averages should be used as they portray what is really happening at airports. Further, the predictions for the percent of a community that will be "highly annoyed" should include an estimate of the 95% prediction interval estimated from the airport (red diamond) data in Figure 2 . For example, at a DNL of 60 dB, one might say the average percent of a community that will be highly annoyed is 27 percent, and we are 95% confident that the actual annoyance will be between 2 percent and 65 percent highly annoyed. That is 19 times out of 20 the true community annoyance will be between 2 percent and 65 percent highly annoyed.
